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Htm fr«ai»at 1%*«1« eo««liiil8 of flttva diapt^re* 
mumXft^ Hbt® «» ooRf«a%ioa« *» »i»4 in tli« lltftflid, Chiifl«r X 
i t iatrodsotor^t uhloti oonlftliia a Irlof reonae »f rctomml 
rttsitttf «foi#i lif^ ir* 4iF«et i«t«roor<a«9tlc«a with e«r invecll^ 
lpti'^»«* BtfiAitloits of mwm of %^ q;>«mlfii|, mmaMIilar wr^ois 
are gii«a nfter iiitero(3iidliig ^« aotio?. «f aeaiaft^lil^ &aA 
nhm&tvte mtmrnhiXitf in pnttral* fmi o^«r ret#imA% dtfialtioiM 
nhd »@ti^ liei»@ ti'-'W al»& ^«ii ftiv«ii« WmrS^n t^« ei»ft» a eonipre* 
lie»8ivt bltjliogr'^fliy ©f '•^riotip jwblicsjitAoae to wfeloh refertne* 
line l>@9ii m^Ao %n th« 1»ii^  of tti« %«8i«* i s gi*f««, 
X«t i a^ iMi » giv»ft ittfinite i^rtfts witls %li« ••qit«ao« «f 
pe(rlial 88»» |i^^ « l4it 1^^ *^  be m mqummm «f od»«feiai%s« 
r^» 9^^9i • • • . • »ft I ^ ^ • > ^ • • • 
*tt • ( V 3E F|^^ % (1*111' • ) 
C St ) 
easily A»fiH»9 ^ ^ mqVm^ [ O (if Sirl«iia wmiMm of til* 
to «li* ma @« t f t i l l %- •xi9t» fiiiA l e « ^ ^ to •» »»A i« 
fvild to bo %boolttt«tjr OBinfmblo {^p^§ or eatt^ mblo {lt|i|||» i f 
tbo oOQOOBoe {%j2^  itt of l>ott»Ao4i ir^rli(tioa« Hir^ t i»t tlio atrloo 
t ftjj • ^1^4! ^« eoHfor^Kl, 
IJI tbo ifp<»eiat o#.otte in «lil«ii 
* ^ rCiM^i)r(«) 
Pfi * '^  ^ ) • I • •iwiiiiiii ( a > © ) 0 
Mio siorSjoM aOBtt irodnooo to tlM tmaAUMOf (0»tt) aooAt oM 1 ^ 
i« tiko mam a« fitts^i^tiiJltjr {OfftU ci^ *^*lkT ^* i^*i|M^tivot]r« 
( 5 ) 
Assume that Pni o,?^ * ^f ^ Pn • *^ **»* writ* 
41^ 4R9L IPl 
thto tut «wi«!i J: IIJJ, «r tl» o«0Q«a8« [ i^ ] , i s a® Id to bt 
l«t p_ > «> tst «e<^ tto«t J: I^ a • ** f «^ «^  *b» radius ©f 
U) » J- % * 
i » I , OlwB *i^ mseiSB 'i a . »ith partial «»»« «_» ir» uritt 
•sit 
I f %• iMnri«« oA %lHi riglit of («) &• ooi[^ ««irjp«i in ^ M 
v i # t nyta i i^ i rml &»l)f i^oA i f 
( • > 
"Urn sA*y • • f 
w»rf9 ofi tli« nj0t% of (*) ! • ooHRRiriii^  i» Hw r i ^ opes 
imor^ml ^«t>i MiA i f 
J(«) € BV(M)t ( o < e < l ) f 
foUewiiii &^ « tho fli^elal mmn ^f th$M mtheA of 
OMMoMtilr t 
roipootifolf to (A) oai iAl attlMitfo^ 
( U ) I f »|^» (Un) • f»r A« •#!•«# •••• «kMi« (lf9y|) 
oai t4rt9||i roinooo roipooUvitjr Id (!•) Mil |l*i M«tioAo, 
dl^mi two MMHoMtitir (dr i^«iU%« owMoMtilr) atttoftAo 
IP oat Qt Q is mU to laolaio ?# or F to te lj«iU««« i * Q* 
( 5 > 
MB«» in tlii mm in «liiOii P c :^ ^ t Q £ r i« tmXm$ 
tliftt i»t P <:^  Q« *?!» following Q»«i^ ieaiii QUA ^ r«»ifl«« (a) iMttf 
i t \m po«tiH« iB iio»» mtm&r to rest i«rt tti« trdirr «f wgaitsAt 
of tbo tioiMi of tiko oirios £ * ^ to Vbm% t«r i t 0 S ^ t 
<li> Can tHort bo » oOfivoiMio [t^ melk %hi^t i: o^ ^ C^ io 
mmsmhl^ p ^^Hmrnim' r, o^ is mmm%t% a t 31M iroaslto mmmfvriMg 
q^mr^tim M In tlie i^ff&rttativo '-re mVfA J^ifeSdlSi* ^ * 
roenlts tti^ it asiioor (|o«^ioii (b) ia tlio offir»atiir« or* ealloa 
^MoMli^ (it^ eoXiito JttfimliiU^) factor t^croiM mwA tim 
W§<|SOMl#0 
footoro* 
% i ioiiiioaeo ^ ^ i t mid to 1»o »oaiio«» i f ^ ^ ^ •§ 
(Mii is Mi i to M apii^ M>oigwwt if i (•»!) I y \ ^ i < «•• 
A MqiKonM 5ott{ • f y^vfttiw mitboro i« ooiA to W m'^w$mmm%99 
<«IIM«MWW«MMM*«MMHM|I 
m «ri«o /\0|^ • •» • *Vl 
( « ) 
I«% f C%) iNi ft |MH*ieaio fteaoftioiit witli per ioi 2«, ««« i«ift« 
grftbl* i s tlift l4ft1b««pt« aeiiet oiwr C«ft,ii)« t i ««•»•• 
i f ( * ) 4t • ft 
i^Hid 
f ( t ) /^ E (ft^ Oft© at* b gla a*) *• ^ A j t ) 
ftiift* ft 
1 » 
ft-• • / f ( t ) oftft idl dit » • lt2»«*«f 
% ft • / f ( t ) ftla ftt dt , ft • l f2t« .«t 
• ft •« 
m immU ^ut a * ^ pftrtitai MHI of Vivriw atriftft lsr« 
iLy| a f t i ftft ftvitft 
•(t) • I [f(»*t) • fCjft>j • 
< t ) 
mmummmm 
l»g(|) ^ 2 tin I 
( a ) WWII - ai 0 ( • * ) g 
W £ « I Z\ 1^ 1 « o(p^ )» 
(V) mUiM ft ttawtt i£ BufciiLa f^J i^ ai unit n i* 
HUMHUHtm f tifc ^ 
< « ) 
( V ) Z\»^« 0 [>ii*iA«] 
•w i i» * ^ '"•"• I P 4 • » • - • 
• «lHHi« : SnilMi ^jpvii M i jmUM% ii»MMi»%to»f4(l974)»€ie«««i« 
< t > 
ift diayl^fe I I I API IT« 1 I te M P * prvelMf I M |r«v»» H M 
^^  t F(|> J 
(e) n p^ • 0(1), 
' * ' ^ 9|i \ j y i SfffiCTapl jBOTiSliJawi JSSSH iffWj ssSSSi S S B J H 
i «tt!fittft I ISMl te ins is t i£ »t •» MU ^aKl^l 
(a) 
• I 
( 1 0 ) 
«»'> . , 1 * I AW(»k-^>/^]» • 'X'S'i^ J 
It i« iftt@:e Urn Ni «»*•§ k^^ t « i f we ^Mtot 
p^ m imlY^ 
vm ftt ^m feltomim mrrmf^mim rtat^t f«r imrwiBte MtMttMlitf, 
JBlroiaB ^* 9m 
(1) #<%) t »tC«fii)f i l l 
{• 1.4)] 
s in loiiiw i£ l i i i iH f |itCiM*U*^U 
i M t t i& dtoplwr ITt IMI 9r#Y«ts tlM lliU9«iac 
(U ) 
S&9SJS 
(I) | H ^ ] € Bf. ( l i ) [T^]« aw 
!£ # ( I ) © BT(ot^> ^ 'M> t ::^e,if)« f m j j ^ 
MP? O log B 
0«r 'Ebflfsr^ g i« %» asialo^Mis remlft for a^aolnttt HBrtttai 
gosf-mMlitiTt to oa« of tin? ttitorte of ns^mk p^eim§ fvr 1C»! [ 
Ch«9tor t tarn hmm iaimt^ H th* slnlr «f itebtriiui 
tl«iirMNi for {jrt9^f«»«uH»%ili^« %• astlwr ovIftHlftes ^m 
wmiM ^l^0mmm$ MA d»diio«o 'tHiiiffli MHTM «ir« tiMtrow, H M 
roMUt %t mmmmi t otfvro tetli H M ttnatii • f aliooUit* i^Nft 
( I t > 
«iii«itl*ii •r mttma % In 9t «M|4ie«tt*i mtor*t Wmmm t 
i« prtfiwA ^idk g&iras «i«i«ri«« eoBttttoM litScii m% mm 
i l l 1{ 9^^ *^  i t ifffi| Sill 
( i i> i(ir) > o«-2 i fsar w f 1 , 
ii3) 
MsMM 7* If ^ •« I t riiiiiiif [<3r»fttit lai -JO ^ >^ t 
Iff |£ 9|| > •# PfHIilifmllH SM ^' *ii l i JMHAII l%9m^» 
met l a t i «lM«r*ft iB«l«te« a llio»r«ii of ^9«U9* • • A 
iiettial oust. 
SSBfiSi^ *^ {£ [l^^ltil lSBdt 
• • • n HI wmmmimmmmmmmmmmmmmm 
( U ) 
L J 
(ii) jiMsi ibi Si *••<*< ^ tw l Hit (!««)%(») >fta« stUi 
\ m 
oar tbMTiM iMki4»« « IMPNMI »f SMifti aai OMI* a« • 
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T2225 
(• 
-\ 1 2-
''* "^' 'X 4 U N W i - . - > ' ^ ^ 
A 
CUE^ i'^ooa 
i"b 
- . V .^  I 
O B B f i r x e A f B 
•atin«ft ** oil so«£ Ammn of ASisoarts smiM^ixutT ABB 
ITS AFPLXC^ floilS * « ia an «ri«iii»l r«ai«r^ verk «f 
X fttrtiwr • • r t t t f ^lat H M mmk ftf this % « i i « , • i^Mr 
for tlM o««rd of aagr OHMW i»#'Mi* 
CwiKfMKr signiA 
It^^nrv^w* 
f R S f A 0 1 
mt prtfltnt ^ • « U •alitt«d» • 09 SOKM ASPECTS OF 
AB3Cll3f£ 3?ailA3IUtT AHD XfS M^IUCABOBS « > I S «!)• etito*M 
of ay r«fl»aretieo t%H% X haira te«ii purMiag 0iaD« 1977ff waAmp 
tf •8t««iMd mptirvlBion of 1^ » :?• 0* AluMidt M»s<»*« B«flkil,, 
It M0 b«ea SQT jreiid friveleip %e iiA<f« aoo»iit|»liifti«a agr 
rest arehes under tk« able efip«rTisJbB of tr« Aiuaaa wtio tms 
»Rdt valBaHe contrilmHoAs ia fefae fi«Xa of Abfl»la%« Stoaanliilltjr. 
I m fi&ad to aoka>iA.o(l«o w gratitodo and iadobtodaoso to 
Or* AlUMid fiftr M.0 ir«loftl»lo «tgftstioii» and oonotaat •oeoarftiSMMiKl 
tlaroogbottt tbo eoeroo of ^ O M r«o»firolmi« 
mo fliooio Goiuilot* of oovott eliiii^tero, Xa tiM f i rst el»ptor» 
tMisldss tlMi dofiaitloiis saA as^tSoas of tlM obs^ato maMib&litjr 
aotboda ttaat aro iavalfod ia wm mbaifBoat tflsBassioaaf «o giira 
a briof rsswMt of anro ln^ortaai rosalts vliioli bavt thoir 
volofaaso ia tbo oostoxt of tba sa%|««t aattor of osr iatosti* 
fitioaa* Xa (SMiptor XX, a fbsor*a oa |f,9|^i*80aMbili^ faotoro 
( i i ) 
A maaSiw of etbir r t t n l t t i s ttiis U M « CiMytfrs IXX »iii XT 
A GOQiftA of rAinlts eone«riiliiK tkiob«riAa tli@«r«Mi for )Jti^ j|^ |« 
•nnmbilitjr linvt h—n prowd. Hit lAst two flto^tor CCbApteT' ?Z 
and Ti l ) vhlnh $r« AdAUiom^ eon&ain AH liaelooioti %<ftoroa 
(lffp||) ^ (Ota)t « < I f and a roeiilt of U^p^h^mmmhili^ 
of a %ttri«r eorloo roi^otiiroly* lB»««rd« tiio oiid» A ooi^oboa* 
oiiro biblioir^piiy of itwiono pil^ieaticao %o whioii roforonoo 
h{»6 boen «ado In th« body of ^ o ItioolOy is girofi, 
Hio rosolt of CliAft@r VZ* liao boen jroooiitod bjr tli« Aothor 
lit t6o olxt / siotoBtli oooolon of IndlAii Soioaeo Co&grooo AOOOOSA* 
tioa hold At jAdat^nr tralvorsitjry O^cattA i a Fo1»riuirartlL90o« 
Hio oimtoalfl of a i l otter oboptero ia l^io tmm of rootoroli 
pAfora liftvo Alroaisr l)««a ooa^udoatod for jpoli^eAtloB ia 
variotta XatoraAUoml. iwatmlm af HAttMnitiaa aad Hioir 
( Ui ) 
twr proniAlac UMiVftsaipy fiiotlitt«». 
( iV) 
C O i T E i t S 
pjia;f/i:!i , , . ( I t ) 
nor', an c;Rvr)M<'!i£. , , , (v) 
I , iijRntrcsios , , . i 
IIIFIN-I7K Si'.niKS ,», n 
I I I . 0!! air. AJ^ ruijRi?:: ifot^ LoffB t^'mimhin 
swiiiisjs n . . . 6$ 
VX, A mm (m AH XHCICSIOM USUfXOH BEfSSBS 
f l l , on i^fP^'hrnmrMUTT OF FccfFigR Sii^iss... ia4 
BIBUOOtAFHT . . . I J t 
mm OS ooirrBiifi0]«i 
SBm^AfioN aow^'uncMs % 
It wittmn wlthottt l i« l t« , asmdli &»mt9m t $ m 
t it & tmm of sero IB tmt d«fla«d. 
1 
t A^  in tht Htm of a l l a 'e nl^ ifife «kre defiJMtd« 
OOlSfAHfS* 
OopitAl loitoro c« 0« B« tte . t Aoaoto abtolvto oomHt««ls 
iB«i9«tt4oif« of mt mrtMm.% nwOme oonsidorRtioii, but a^eiot 
If g > • • «li«a 
*f • 0(g)* n^ Aiui M^i < K g«» 
g 
f • 0(1) wmnB ^mt f i« bonnavd aaA 
f « oCt) mafio tli&t f «»•• 
lOTEOKia fmt Of X : 
§e] te8»t«e %h% alis»lrftl<»ill7 greatest intsgir a»t 
fxnfg uffmmoKB X 
( « t ) 
ajr * f e 6T • « «• Man thskt th9 Mqi^aM {f J i« 
of beti»i»d varSatloBt ^^^ is* ^ mj* 
t ^ t is* 
M A 'a I i «• 
£ar • f(x) e BT (li*lc)* » INI mmn timt fix) i s a AauBotiott 
of botmdoa vnriatioB in *m UAmpmH (li*lc)« 
«io oo(}tt«Be* [•^ '^  i s ssia to IM fowrs« If ^* i^ ^ jj O.M^ '^.^ /^-
< {>4*9«95)« Xt i s w«dli«4ais«» ttwt i f (ii^l i s l»u»asd asA 
( irii ) 
i: (ml) t /fii^f < • • 
oet %• lKni«« Oeit^arjr te niiat we laair* for eoniex »«{|s«nMSt a 
BBll ^ui8i«ooiiv@x 0»qo«ae« {a^ BMid not b# aoaotaaie 4»er«a»iag* 
I t ifif hawever, of bounltA ^mrlatio& &wA i t ORticfias tfc« 
oondltloii % 
A^afrt trt>m Vh^m^ a l l notations and ^BveiittioBa of 
Cfttaptor I w i l l htt attiMi*«d to tlroQi^tont tlio root of tlio mo^io 
vitliovt apooifin aoistioiit M&OOO otiiorwioo otatoA, 
( f i U > 
I 
AHA mm% »9frtt%i«»mi pirllrMiA CMI llMtt «Mr t t lm i l j r e f ^ n ! • « 
%• laporfemAt x»««9a%» i^ tH «0Bld tie Ywrlf l«4 iiil^^iid»B«tj« 
After p«>8ieteiit •tUsttm in i^oH • wiiltur ef e«lrtr»t«4 
l«ftMtt« WfcliMmiitiielftM Itelt p^rtf i t «»• •iB&jr tA tlMi oloslttf 
«Mfti» At ttM tft«l MiriNtf iiaa ift t^oMNRirUr fmw mt ittMi 
• f tlMHitlAAA t f AMfiM tgMUl ««?• liffMiety !»%•••« %•!«§ 
T I H P ^ ' ^ ^ W I P ^HP^'^ll^^^ft WPi(wT^(r 4 l p A ^^^^^w •^ J(^ WPIA 1W|^ ^ |^P^» ^^AiP^^^^W I^A • • 4 v f l | p i F ' TBrHJHBr ^KMf^^f^^Jm ^ ^ ^ v 
( t > 
#ft Hint I * Mttvif tlw * ibfifrf «f AlM»l««t aHMKHUHr **• 
iBHMMlilar of aaflait* •erl«s» Btlir* gt^rlas a T^mm mt 
nm mat'Um' Tmmarmlm^ ia Hit i&gtit ef ifeioii fmriot* iitw 
v«i»tl» iuiVi lMi«tt ototeiati W *iii att^wrt t t MMM« «»«lr«l^« 
to (it«t« lMr« iak« 4«f|ttl«i«>a« «iiA aatiitioiui nMdb^ wUl IM 
ia ttot aa^Bil.* nra I ^ M «luit iip« kaoaa a* aatlioaa ttt Abil« 
Oatflvat lirlaftA aai R&a«i ata* Zt a»|r» lMNP«»ir» lia a»atiaa«i 
praaaataa ilitite ara »•!•••& aa ( C28]«|^ «48) 
( i ) iafraaaaata t 
( U ) 
( 3) 
«liftr« «^ ia ^ « »»tli 9^ ?%laX mm of a fiven « r i « 9 s A^» 
t ie mil. tr«A«ifer» | ( x ) i t f iasd %r a ••oQ^K$»w%e»fiiae%lon 
tr^fu^orfBatioa f 
a*2.t> !<«> • E #^CK) «J^  
i » i*#iMA 0V«r A siaiiili,* i&««rv^ «f z« 
tt 
i i » 1^ m 
(•) 
9mmthet€ («r #««iitlio4) to tlw am 8 If 
U» tL« 9 C«r Um |(m) • • ]f 
a *• «• « -• a 
«li«ro ft i s it onltablft niiB^ b^ r* 
ab99l{it0ljr donveri^slt if %h« mc^mum [9^ ie of lK>vii^ d 
n 
ftori^e^ w« 9Bty i ^ t ft OiTltfs i a^ ia abooltttety fit»e^ iib|ft 
Dgr tMoetiiedt or sn^ly immlsift ffj^ i f lii« oGrroi^Miiiff 
AiUEiliAiT Mqtiewt (t^ '^  i» of b(maA»« Yaria«ioa« i««,» 
M A 1L I < -
ift Aofintd ia Hit eiA« m^ witlb tho obviooo ai.fl&r«iiM tti»t 
itt tdiift oiiftt tb« Mnrivt^ iKSiiig fiuMUoA |Cx) abotad b* a 
( 5 ) 
HMMliiatt bar % diiA «« ir it« tttinf mt %hmir9%ie iKitiitiois« 
If f '^ 0 MUd 0 ^ Ft ^9 ««» proiMi»aei F mii 0 ar« isai4 
te t>@ «i^imlfta« nii£ ^ «ri1it p '^Q» It F ^ 0 ftud tlitr« «ii«t8 
A seooenee whioli i« fnepmbi* Q but aot MWAblt F^ ^ ^ B »• 
A Mthta «f aoMftlillitiy f i e eaid to b« ooB»er^%iv«» 
bPi«i<ljr» P i e K« i t (0««) c p, i^t.t <t^ e^ iiRrarieeBM cif my 
mmi^9 i^filide l%m mmmMXi^ l»» A iMitlioA F i« »ed« to b* 
r«0tidMMft bri^rift f i« ft i f f i» 18tM aid* proatnm* iMM 
•f mtmmem^ »«ri««« il attlM d^ of mmsmHlitir f io oaiA to 
%• obaoltttatjr ooiMMrf&Uv«f IrioOaft F i s AKt i f |c*oi ^ | F U 
i,«»» ^0 obooitttit mmmtmw^ 9t 9x9 iafiaitt otrioo Imt^Amm 
i to MMMNiUli^  t^  i aM io o»ii to bo olHMiiiit«ljr T^wikax^ 
IricflTf f itt lift a ( i ) t i s AS aai (U) P t« f. It 
lui« te«» obMnrtA Iqr aiss Psrltf (>$} mux m ttttl^iA m / 
IM At wlllioigt %»iBkg I« iNi iMttli^ii $M vf^milm ^ ^^ veitflitr 
•fttrix mtlioia «iia mt taltv wrs of «f«ii al l twitiiitdi wmiwBwmm§ 
astrix »«lli9t w^ tfe«r« 9«i»t« s hmws$»^ mtimwtm wHuk im 
i% i s lrti« 1^ »,t as «)>istii%«ljr regslsr smtrix mtlmd mm mm 
fktl mfMHamltf tmmrmm^t ssrise |4a>]« 
%% IK ««r« f|3f«t oli>lsla»d l^ m.m Wmrm |Jll in 1997i aaft 
fiMistloiiiill stmlytie fr{i0f s sf 0<|ttival.«»l resGlt^ w«r« ^irsii 
latter on lisr iteopp and l«ap«iils |M] afii snamielii f>ol iji 1949 • 
A iwpjr %risf proof of tim rosnlt of Mm wmtw Hso teoft 
roeoflily e%«ai«oA ^ VHLIr 0^] • 
Root in ibo SHOO in ol&iOii t ^ Q» iMit Q ^ l» lo f«loo« 
HMt im§ W c ^ Htm flillootiii ^Mis^ tiotto oaii bo roiott (o) 
oottlA i t l»o poesiUo la oowi aswir to rootriot tlio or^or of 
•sgBllNitfo of tbo terao of tiw oorioo £ o^ » o» thot Ut i t 
( T) 
Q ^ f C««A (^^  ^ ^^ ^ ^ 0 ) t (1») CtMl ^^r# «• ft IW^«tM« 
{f 1^ MMH tlKit £ a^ ^ t|i i s •KMAlailt P «lu»ttiiir l^  Hn ! • 
«HM»lt« Q t A * r««Qit« aAOTMring QiMi»tteii (») im t i » 
ftffIrmitiv* «rt «all«4 | | | ^ ^ » m A r«m].% of 1 ^ typ* f ^ Of 
i r F c c i « &3U«A ^ M l ! i h ^ ^ 7«iR}|t« ^tftt miaiifr uMatlon (^) 
in ti l* mffixmsiti'n «ir« oaXted 3ammh§Xi%f (abaoXntc SUHBaHUty) 
futttor tlieoTfiKi &mA ^« mimmvw {€j^ ar t tnlleiS asfrattMHtr 
p-d i^lffiais oo^eeriung the romilta of tlie ^ptts Mlfiii»i»4 ^liove 
tftfit^ i|ioer«Bis) and to eonelSmt tbt appHsati^n of F^ IMM f 
»oA # MillK>4e tNi Font Imr oe? ios, 
XA tlw apoeiikl oo00o« ^ o m^tiielivrs %^ of (1*9,1) rodoeoo 
ro^ioottvtljr to S 
Co) (ItQ^Ktroaofera ^ CCi2l«i».$7) : «IMHI 
C a } 
- ^ • « i * • 
n > V 
In %ii« «p«oi»l mm i s iM«li i^ . « A^^ C « > ^l)§ 
wemtt otllioi, and abw»liittt ^rtaaai fsoHiodt ana art 4«iMift«a 1^ ; 
la tli« 0peeis»l mm 4m ivliieli 
1^1 P B * 
(l,4a) <^«) • i % p^J^ ^ % "^  ** 
( 1 0 > 
2a t i l t i ^ o i i i l «iifl»« §m «^«l i | ^ « i f < t t > « 4 > t 
[ $ ] • in * mtHefB (A^) ftiiA | l ^ l core SMMI « O ^%ift ( A ) na i 
a » % X^ 9 
1^1 
filial i: J U }s j < •». 
'mt ^m 
ite«»aarj afiA stiffiei«a% eondiitietm fo^ ^ 9 r»Kiaftri|y^ 
(I.H2) l^a* <5 ^ '^ «^ »^ *• » *•• • 
Wt—mtetf and Mf f l«imt ooiuSi%&oii« «mt «lk9 iittlio4l 
( U ) 
( l ^ 4 ^ » 4 ) ^ i ""• I" • •* »"I"• • I"••"' j *». •* f 
3lB mfB.m@n 1^ 1} eir® dm* eowrDl i»pcnrtriiit rcsoXtd 
eomernliig nbnotolui Jiorlisad sm^Kiblllt^ and i t s lueXtssloB 
?4ictatly, tfee isotasion and ®Q«lvril«fio# between \%Pfg\ 
f:oiK®»*aiiig [K-^iethoAi i . e . t t]^ © alieolut^ ixitst-mlsillty 
©etlwjd f»:m& on pewe?" »eri©©, ih»^ fi C[3|fC43 aM [>J) baa 
ttiat : (i) |A{ C j i j , (11) l^ l^ C |A^  I, for a > 5 ^ • 1 , 
(111) (J»p^ )««M»«lied 1« Af» wboaiv«f ? P^ • '^ (lv)l^f»nl <^  |J»Paf{ 
Ui pisrtleiil^ir | £ { {i«{ 
l«5« lltpj^h^HMbllltjr F^etvrs , 
«w«»»iW»<»w»iii»<i>«»wiMiw«M»«»w»i«iw»wii iiin • m i • ! — • » » « » 
IB tai* fe«r 1966« ^anliar fsf] pfemA fbe following tbooroa 
• 'lofiRTltliiiile tamn transfers** j^^ ti© dfiflntd ^y ^^"i^ f ^'^it*** 
•(u« i^**(v ^ * •••* ^ ^ ' ** '^'^  
( U ) 
lAiidb. i s ft ^neralisatlon of a i^emtt of Bhatt ((llJtMW 
0liB pSJ) on tti« jRfl©! n,l }-ei«snal> lltjr factors of 
iofixdtt serine. 
Ilioor^ I 5 If j Xjl^  if! a ooiwpKK 0GQii©ne« such tliat 
f^al "^^^ '^ f»f«itiv« I9«^ «i*a«creasing iBOfHitHct mtcsfe tliat 
% 
In the Bip^ci^ mtm^ ^ Hmn, jp^ «^ If for al l a» tjals result 
aim ®e»ri^llse«r t1w» followlB^ fchecBPCMa of Wamd and ftiatt filO • 
Ibeyroiy 2 ; If [^^ i« a oonfix soqoeaee sn^ that 
I JT^ ^ ^ *t ^ ^ ^^  ^^ ^ sOQOOBoo 1^^ t ^ e (c,l}««mMiii of 
t^t ftj^l • aati^ioe the oonAitioa % 
jtjl • 0 [(log Ji T I ) ] (c,l), k 2 «5» 
HIAB fljoaao thsit |||^ i: \u^\ » ^(Tj,)f a» » -* 
( 15 ) 
tlittA ^M a«rift« I \l»g(ml}] ^ *^ ^o 8IIMBMI1>1* fO«l)« 
»te«ntiijrt in tlw y«»r t974f iiitttA C^ ] irowA ttat 
(jle) C»*l) P u * ^C \^i^ » 
^ a t Xf tlw mati»m9 [c^^ i s eneli 
(U«) F^€^ - 0<l) . 
(ill») y |»„|t^| < - , 
( l i e ) >: a i ' , j j ^ ^ tj^j < «» » 
tlio a«<itime« [ l ^ l t l^k« (1ltp^)«i«eiiJB tm^*m% o f {«^|,^|/p||^ t 
( !• ) 
•^tiefise the eonditioa t 
l^tt\ b&lac* a pecAtiw mno^mt^sieSMg mf\mamt audi i f 
Clan) ta/^a* o(?j^), 
CiUb) A%m 0 {p^V^n] • 
«»c|w®i«»« f^ai *ti fjiwa here l«r a noip©«i8« ^lortirlng I© n(^ J-. 
elae®, (lefin^a im the tw-tm oMpter, SD that all th« abeiv 
theorisBe t^ ecoao upeoial c^see of 0ir lh®ar«ii« 
litt f(t) l» « peti&4i9 fktttBtioSt witii ptrl^a ;^, anA 
iAtegrfilil« la th« XMihesai* mnm oinr (««««>« i^ aeffHWi 
wi^ out ai^ lom ef mmmtuli^t VImt tlui ooastant tura in 
th« Hwlme Mri«a of f(t) i s sorot m that 
( 1 $ ) 
(1.6.1) / ti%) At - 0, 
mnd 
a.6»2) f ( t ) ^ i : (»„ oe« 11*4 ^„ 0ta nt) w i: *J*>t 
1 W 
t1.»6«3) a„» -• / tit) mB nt dt» n» l||2f«..» 
It "i»W 
Cl.6<t4) ^ ^ - '^  f i t ) »la nt at, a * 1 , 8 , . „ , 
2 *- ^ 
0 ( t ) • / 1.»M.I« ( ^ , 
* 2 sift I 
|fcj^(t) » '•• •" / •••"•"'" •" &BL m 
Ugi | > ^ 2 diik I 
Hfteeanyt in tb« fmr 1971» Ife^ yalc [>8] hBO proved tlui 
following tho<yr«Bi6 ; 
(U ) 
HfffTSg • S I f 
^1 • ! ll«llM1HHIIIlWl*» 
Is intWAt^ lir iC|t{« 
.mmrm 5t it 
wmmwilii nil— 
* Ci) I Ct) e wCogw) , and 
{jUL| ««1WII|Wl1ll«MI»illi HI — 0 ^VOt^# t 
t log {•) 
t 
•U «»9 
<MSMMMMI*IWH» 
In tnnaible |0«{t| ( at > «l ) • 
( I t ) 
2ii c^ i^^ tir lilt m jsBt9W§ m mmlt itimUm^f^ ^ tiw^vwm 4) 
for «t»olQt« 'i^ltmd mmmlAlitff afid SaOnm ttntiSr&^f mn 
iiil«r««titig reaitlt for harMoale mwmhilitf^ ^ efaoesIiiK 
t^t** Ci»l>*^. MX9 inCb»P^T tr^ m establiife a oerr^qpondliig 
vMiat for ^bstolttte !lirliiBei aiwfttkiti^t m as to iiicledc« 
t»7« ambeacian l&««r»»@ for lj,B_|*iiiia«lJilitjr. 
iWiwimiiiiimn •ii«ir»»Mww««»»iwiii>i>iiii«»<iiiiiii«i>««wi<»i»ii<A<»jfcaiiBw»<»ii^^ 
III an mtteffipf to ebtflin fkalNriiia Thmnpftmrn tm" jJiP-l** 
tmmmMlitf .'\lfflr,a aM i^ liifflsit C[7]»i^^ »lm [4^) t rmme^ly 
and if Sp^ 14? @ii«to that 
(1) «*««£ < C , for » • 1»2„*, » 
tli#ii r. ft^ io flcummlil* is«f ) , 
0 - - U W . - " 
( 18 ) 
and i f f p.\ oaliff les ^ e ^-mmm a&nSLiti&tm ae in fliaorem 6, ^ I'm] 
th«ii K a^ ii;i absoltittty oe«r«ri^iit« 
ae in "Iii®«ir^ s 6, than v. a^ i a nbualttttly ooi«?©T'.0«iit, 
•Tfff 9 ; It :^ a^ if; s«i3i?n|>i!S |/.| tins Jn m^ t ;Tr» 
tjltsu V m^  in ntjiiciatelF «J0i«r«r30iit» 
In Chapter ? ©f s^fe i^efient Hje^Bf the cmHier «!»iie«jslrsto« 
la pteifims tw e«5©f»l tliteriwo. Ifee r««Ml.t of ttm first th^ortm 
C9^vmtB bol^ i ttie oft«»@ of a^solete At»«l and nbeolsite tepirith»ie 
ai»»«B^ilit]r a t^l;ed«« A« one of ttie ooMitione nf this tli«orMi 
i s ef eGii$!iicf>ted eh^tmettn'^ we provw seoond Itieoreai m l^oti 
r,lmit «liipUfl®d cenaitioiifi vhidi are meis' to i<^ FPljr* 
( 1 9 ) 
(I«l»g) nxA (Oyn) A nmriMr of r^wlte Imw been obtftinBd !^ 
llirdjr C^ Sj Ai^ ott)«r«« Ihe anther*• aim InCb&ptmr Tit 1* «^ 
•etabliiii a fMSw inolnflioii r#laticifi 1»«tiiV i^i (^tPg) >^ BA (€#«)• 
' ^^itiaMxiiinwniniiiwtj—•xwminii—iin • "X—MMIMIIUMIIHI,—i—om miwiMi 
to l>'Q{|¥-&{!ir merles and t^roiret tlw foiai»wliijS S 
a*®Bl t r » If 
CD / IMu)latt«» oCfctogi)» Ct-i^iin 
0 t 
(11) / - 1 Mil) JOB* c < l © g l ) , 
as t -• • ©^  Ifer aaor arMtrery Sf o < 6 < «t then th* fbitri«r 
«8rl»@ of f(x) ifs mflmablo (L) to s at x . , 
Bet mibse(}ii«ntu liMiAii (31] img^mA Bpon 1%«or«n l o aaA 
following theor«s ««8 olita>iB04i« 
II ; If 
( 20 ) 
Tiiiry reoe&lay T^ nda and lif»e [57l fttl^ tlx«r iapr«wd upon 
lb«»r©« 11 f^td p*©T«a the follomlm • 
"Ekmr^m 12 ; If 
t o * 
nm t -•'«• Of then th© B«ries« z h^M In fi«wf;»a'ble (L) t© B» 
n 
a t X « 3C ,^ 
0 
g«asrmli.»e the remilt 9f niserea 12* t^ iroi^i^ eorr e^wading 
thtorea for iJfpJ^mxmmhility^ ^ »8 to Inoltj^ Tbmrem 12 
m mm j %p^ \m si»uBiia^xr ikosms^ 
d@fifies the m f^em9 i^\ •^ CBtP||)«K«niie of ^« »(»<ro^ i»« 
a«sri«« t 6^ i s aftlA to bo aboolotol/ nnnftlfte (lt9||^)f t^ 
la Hit iq^olttl ooeo whoa p. • !§ for n « OflfSt.,* f 
( ^ ) 
i t tiM «»» &0 onnmHXitjr {CflU 
Xt is known f^i%« in tb« i^eia i «e&aQ whMi 
i n * (m^tn^t l^fP||i B^ •quimtwii to W intiifisiliiUtjr 
jB, U u i i , l | . (&?] , mm s^m (25]K 
^ stipefHse ^m^ is mi« to be I»®l0tt^  to olaes 5 i f 
( i ) Sjjj — ^ 0« I I 
Cii) ^«r t exiata a m^enm t>t tmibm'B [A^ 
( 15 ) 
mwefwtm ! • obvioQsljr m% tmt* la fimi of ISMI eenAltloiis 
( i i ) aiii Ciii)t i t ftfklmiB l ^ t «ver|^  m^mmm [m^ wf 
ela«@ s i« of 1»6oaa«d imrlation aiii tliftt a A ft^g^ «iM**> e t 
^^ ^ \ i^  ** * ^i/a ^'^ '^ '^ ^^  positive {£• 2t is ol»vi.oi3« litat 
e'verf mil saoAdtonie ^mirenmijiig mqmm« le qimtti^'motmtemm 
* . . . , » « , . (»^^ 1 , . .M to ^ 6. ,«»a,^«pto«. « . . - > . . 
^^ > i> utt^etttdljr and /^ j^j ^ • 6^, ssfc«r® |^ &^ 1 im » airi|t«iiio« 
of ptiiitiw mmibmn^ 3t JL0 oaar e^ a«« Wm^t a anU (p^al^ iineaeteao 
lA •ttfiiunae® [a^ A «i i l be aaia to boloag to ol&oe s(6) 
iff 
( i i ) IAs0ro ttUiito a rnKp^ioo of aaiilMr {A *^^  
oiieli tikf&t i t ia &<i»^ MkOi«a»aot»M aai 
t A_ ia Qonvefsvoitf 
< 2 4 ) 
Ciii) I ^ •»! < I Aft I fwt $ltn. 
2«3« She eofw«pt« of ooi»rex and {|iiasi«ieciiivex B«qu«ae«« 
lirtiro )»tea applied te v i^rioue tjp«0 of prebleitsin tlse ttieoa^ 
of 8i»B^tilllt3r by Btteral actfeor?*. Feir of tfetra are gUren 
b€lOW» 
gei»ar lia«i&lDa of P. remit of itiatt (&!]» B«® f^ lse flS]) 
©a ^m jRt tog ii,i j-aoai»bilLity faoterB of Infiicdte aerioe* 
mooroiK i^  (£27], m«or«» I ) . If |3^^ i s a eoiiY x^ 
•OQttOiUKi OBOh ^lat '^ % 3^ < ^ » wlupro ^p^ io iiOii>* 
iawe&oiiigt ani tho ooifOOdoo [ii^ ^^  « tlio ClStP||)«* »«ftii of 
j % I - ocr.) (CD*, 
[T^] boi«g « poiiUvo aoiiNloeroftoiBg oo^ oeiaoo oucii llmt 
1 « 
« lliiA mmwrn Hunt •i** £ IM I^ • 0{Xj^$ at a «»*> «• 
II*'!. ""^ 
< 25 ) 
^{mmm} ^ O, QSA A^n • 0 ^Pg^ t j P , ] t ^*»« ^l** ti»rl#« 
and amtt [431. 
» ^ « , ^ « . « e . t,«t ,:«-» ^ , . - . ana 1. «>. . « ,« ,« . 
( 2« ) 
(a i l ) L p^ |f^( < ^ , 
( i ie) ). « F^ I ^ ^ ^ 1 < « . 
th« iw?^ ii«iie» ^ii^ ^ tilt CBfPj^ >*ii«t^ .ii fseqneao© of [a^ 1*^ ^ | 
I I )* 
b« a positiif» d^ ie^ iieaoA mi<^  that 
(I l ia) Tj / ®,j - 0{ P^ ) , 
(liin) ^o^* <^ {% V P ^» 
Sb* mitt «l^»«l of tliio ohapt^ i» %o rivo A ftrtHtr 
( » f ) 
n 
(«) C^f rDfn* CICF-.)I 
9m mm TTMWWWI 1 ft) «•* WKw 38S»ii3l 
(aM t^ • oCI) 
'tt t 
<^ *) Miti f msmm g aatea (^ ] «£ fist is 
l i T i n i i TOBHtum i^ M^ 
( m) 
(V.) A«^. ofswVpJ* 
I t i« to b« BolvA ^lat n^entver wt takt 
J^« ? P l^ ^ \ U F||t||« ©(DfE p^|«,| < * , «ai 
9 
^19 «0iiAi«liiii» (a«>« (Ii«) aM («*) #f 4Mir taifer«i Art 
9ttrtl«ia.«r wuMi 9t Mr ^iterMi* 
( n ) 
t» C!46]i ISmeirmm 1 a ^ 2)* l«t tlMi s«Q«ita^ f«^ 1 
peilUf* i»2U3tonl« liMx^ti»u mm^^^* ^^ ^ %^^n^ *"* 
tkmi 
it) m^ ^^ m ©(lit a« a *—> •• § 
i4»« 2. Mt til. M.m»ao* [l^] te sneh tl»t 
wllii i: a l»j^  &JJ < •• ana x W^^ &^<*^ § tb«ii 
C 50 ) 
m % Aj^ A (a f j j ) 
W$wm ^tm renxHt of l ^ « t^ma foll.ewfc dtrectay Igr 1 ^ 
frftef « f ( i ) : %U«idJi i ClM pcMif df X^ NOBW 5 t f 
( n > 
Z 
®t (k) «?« fenif« to ateow th' tf aft m «—•> «« ^ 
j j • f Pyl A€^l 
< t Fyl ^^ j 
Iqr hypothesla | 
• t I A € j ^ | I Z Pi|,^ l^  
** '^  m>l * ^ M l^. * 
i JL ^ml ^ V l ^ 
< «• 
l3f £!gnii0l^B»»ifi I 
•^^ •* ff ^ i C ^ I 
F-j t 2 A t y I 
< Fgj £ i A t « l 
i «^ JL ^ *ir ^ 
i i ^^  « ^ « 
1 ^ h99«ti)ft«|«« 
( m ) 
( 33 ) 
1bi« eoi^mtm tla« proof of hemm. 3(i)« 
Htm ireof of %im imt^U^ ( l i ) in 9$MXaT, 
^•6. f>yo^ f ft thf »l>i<!y«i : ^w w« aire ready to glf» lte« 
proof of tl!» E»lft tlie«ir«n« 
Ii%t f "^  j|I "**• ***• »o«3a«i»o of (WfP^ )-»iaeait of ^i« 
o«ri«® T a^ ^^ t/'^ R* '*««• ^ d#f iiiitioai we havt 
T . t__ % a 
» « 
^B ^» -^ 
•» f. t soy, 
nlKirei 
«taJh O • • *^ • 
( 54 ) 
Hei^se, in order to prov« «b« ttioorom^ w« bave to abov t ^ t 
l^ O^ t^' t£ C?«6.l) I ^«' T 2 Of «rt» haw 
MMMt 
... _.^  i '^  / V^ • 
?<lWt wir tiMY^ 
^*» ^ » . T . l F ^ F ^ 
by lijrpolti«ai0 ana iMmeL 3U\ t 
( 55 ) 
£ witniii » I t - I Jj E •'"•I"" •"•• t it^m ii mmmm | | | y . j y ^ 
1P^ ^% 9t~ ff^^X I'll ^HIUI 
- ^1 \tj 
W t s J ^ t l « 8 B l 0 /"Jaa llSHWl 3 ( 1 ) I 
• a M M M M M W 
«• » ^ 1 P „ P ^ 
( 36 ) 
m £ 
W^t 
<mmmmJimm 
Vm^ » , 
r« c^ )^ • 
• Z Niiiiiiilniim ^ ^ X^ i ^ t ) 
S Vx 
^ (w*-!) 
•^•*»1 ~^ »> « ) 
• m t^ A^ i a •—»> « ) 
< ^ f 
iJjT liJiEKitlMt«i|e aftA i4!s»'. 5> | 
"••^ ^ n ^ f t - l -^^  ^n^i*^^« V l ®vVl 
P. 
Vx V i liP¥*l P ^ P j ^ j 
i K K 
*v !««,, I 
p. 
v*i "w-i 
MMJMUIU* ijy^ I 
i ^ 
< 3 t ) 
lnjr l!grpotti»8i8 uns immm. 5(11)$ and 
S^ i—imWIiiillllHllMUlllWI 
Pft l«»j 
1-1 p^ e^ "^^ ^ 
c /^  
Isj feyfutlitiiio 004 i«rasr. 3(1). 
'&i%m tam^ilc'Utn thm px'mf et tli© tfeeoram. 
OK mt hm(jmv& m^wm mrnimimn OF A 
infinite tserlee with the mqmm^ of partial mms {%'i • ^"t 
5p^ b« a senwcmne of foaf»tfiat0| rvsnX or cei^les:» ana i t t Qfi 
writt 
5«^ ftaerntea t^ " tb* »«{|iieiic« of oetffioi^sts Sp^ • 1b« 
s«ri«0 K «^ y or tiM se;3ttetic« fs^] f i s said to be •mma^* 
hy liirluod ri ii3t er si^X^ swnr&lile (^ fjp||) ^ ^^ mtia •# 
i f U« »_ exifite and i s eqa«l to »< j>93,fl«« also &•])# 
Q •Nk 4M • * 
aad ie mid to h9 otiooliitety oBnoMiliilo (^9p^)9 ttr susR^bto 
\^*»^\$ if tlio riOQQOiaoo ^%^] i s of teuadod wtriatioA § 
( 39 ) 
%%A% i«> ttm »eri«^ ^ l \ - ^f^\ i» eoavtrgenl |>o]. 
lA th« n^elfil cages ift wliiflli 
^ \ a-a / :(i»*i)r(«) 
(3.1.31 p^ • t m i r pP- • 1 * - • i *.•*• -— '^Ifigiml} 
tfee 'iDTlond m^'» rtducen to the f.-^Mlij^r (0,«) iinft^ -n (Hariy [22] t 
§5»13)f stvS, the hrrmoalQ meoft [471 rc©p©©tit^ly» 
it-u© mat!s.M.llty r''iP||U ''?^'^« Pu As feftoefi TJJT C3.X.2) 
end C3.1«5)9 if? the mrm ^ i? n r^ r rMl i l^ |C,4T; il93» -md 
"Stttt oon&itlQtiB for Iti© r a g e l a r i ^ of Hic nt^^od of 
(3.1.4) liia P ^ n *» o» 
fiat 
C 4 ^ ) 
U 9^ im r*«I ftni mmmmm^l'^% (9*1«$) i« «iit««iti<Ml.tjr 
fliifDL«i*«fe <MMiiiftUB tmt tiM r«pili(ri1gr of Hw n»«b»« (ifwrdy 
[salt ^4»tt Dtoer«« t6)» 2Ni« tlM mt i^frtf |9«(]i»t)*^| i s 
5«2« l«% f ( I ) Ht « f ir ledlo fkuidti^ttt with 9»ri«4 2«« 
fotiri«r »dri«« of f ( t ) i@ atret is t^ctt 
iMSMt 
(3.2»2) f ( t>^ -E CeL. ^ 0 At « t i . din iit>» i i^(t) 
0*1 * * mt " 
«» %im^ tti« »»lii p r t l a i 8i»i &t fmsFlmt serine )if i^ 
1 •) 
• ( % ) • / ""III' wi im m 
« fl til l tt/2 
C 41 ) 
1^  / <^ Ctt) 
»[»]•!»<«). I ' M - Hft) • 
F 
HMwwfa • I f 
( i ) ^C%) t BV(«tm) iiaA 
( & i ) l»W»WI|ii<IMW Willi— C I ^ # 9 l | ) 
HMHI 
£ •!•• I. i t •HWMlft# )<l»l|« 
ni2 A ! • « ft 
ttM t l ^ M t 0f I H i * liMMFlsr ie t» |»»v« M I ftmUiMi* 
( 48 ) 
(e) » % « oCDt 
( i t ) U l » oCJb^  • OTJ^  U 
(Aii) I , ,1.1 z hJK^A M WSMMA* 
C 45 ) 
••0(1) tgf « -•••• 
%%mk m& •"xT* ** MWI^t l»il»i|t 
t t if i to Im oIkfltrwA, mmtf i f « t eik»Oi« 
Ct) 0i%) t B?Cllt«)f 
Cii) OIIUHWWIIPWIMIII HI £ JUfOftj), 
* UiCi/t)^ 
•art 
£ •***•• MMWMMRi JES JHHHHBHMI I**#%**'*I I* 
9«5« mi nAkOHl r*qair« %li0 following X«BiM# for 1lb« proof 
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It i s intorootin.'^ ^ note «iK^ <. ttMsrom G ^eXAot as 
a SpsoiBl ease, ths following tiisoroe of liyiAop [24] for 
aboolttts Ab«9L smmiAbilitif • 
tNorty 1>« If £ a- i s aiiMmatiio j^l aad ^n a^^ € BT« 
tlioft s: a^ iu ftbsotattly ooAror^nl» 
( 90 ) 
iiBtir«t i^ i s ao^ •ftflf to ««t iRhoa i t io aoltroriod mud wiion 
aotf lio«ot«r9 i t i« sfitiBfled wlioii P||"> Xi ^^ »H fi OBA 
* a n 
i t mn tm proTod tlu t^ i t i s not oetisfiod in the mm p^**^ t 
in whiob east one wotsXd mtixrally want tli« tttj^ oroit to 
%I>po«ias tl«^t ( i i ) w«rt trn«, i% «»«mld follow fr©» 
l^ eBsiH 4 (giTon in ^9*4)f tbf^ 't 
aat, ^ tte roenit of i4K:ijaa 2 (giwii in ^t>,4)f wo »t« tliat 
w 0(w) i» Jttst !*« T^loe of •%T«(o>f wittj o • I in tbo 
w 
easo «h«n tjj « I for lai n 2 »^ *^*tt*t telciiig tj^» I 
for ftli % « • hBTt 
W»(B) > * ^ , (» < i ) . 
f«r mffieiontljr BUIII • > O # 
X (5.2.1) ^(») > C iog ~ , 
( 91 ) 
But, %ar (9.i.*7)f w« »«»*» 
m^m Q (lof, leg n) ( a 2 :?)« 
'^tor snail .^ ; > Of ^It© 
21 
^1. * ^2 * '"""S* ® ^ ' 
13IMI 
J:, » cCl) 
( log leg a 
*:« < t , p-«u • 0 V £ , •« '» 
2 - 5<ttii *^ l^i i^i i » 
• 0<l«g 1 le^ log I ) . 
leg loE X 
i j | i » o • 11"^  >»•••!.1 in matmn&im for all aof fIcUatly 
Ittarg* X, «• bft^t {ToYtAod tb&t o i s mfflQicntly n a l l t 
( n ) 
«2i 
X 
• 0 ( 1©^ log - ) • 
8 
B»t 
!>•© 
% 
It 
In the U ^ t ef %e 8epgtt«0«la giir«a n^otut tfc« objtot 
ef Hi* preDe«t ehaptco? i s to •alesisititi %m ih&m'mmm iSxe^ 
T9mlt of 1llit#r«n t mvwn lm%h tim IIT'SUB ef mbeeiixt« khmX 
mitd abwtut® log riftiid0 «ttwat>ili%jr a^ rtlKide* As %h« 
ooi^itioii ( i i ) et flk«er»Bi % I0 of eo^pliealed charaelwrt 
w« ^0T« mefirea St «MGh ^ivca 8i»pllifi«d eonditions utiieli 
ar« •aiQr to (is>pljr« 
5*3* 91B est%!>lifli the ISDUowiji^ tli«or«flHi« 
( 95 ) 
slid 
14 p -
U ) «.*«« < C , Jar a - l«2»»*»t 
&M ^' «a i& fflffim^At tifPjiU 
ZB pftrtieidart «• pr#T« 
Smm '• E ^ •» I& iwfittg i^ ti^ iU m {^^ ^^* 
( n) 
io 
A 
a»ffli *^ a -^ »» a aaKHLi l^ t^ jilt ssl IV) ®^^» 
^ 2 £ [Ptt] gall,^to Hat g a »^.tite,«s as is a^^ffi t^ 
5»4, "^^ «ef?d ttifs fQlIm-diig .tjsisws tm tfe« ;groef of oinr 
ttmermet 
i*»l 
I>»1 
IL|| *• A ^ K» M_ O u 
!a»B, If f©j^ *^  e 8T, ^^AJ t ay. 
2.CC463fP.48). If [%^ f BT Wld 
( 95 ) 
^ 'a "a 
j ( 8 ) « '• "« "• ••("••m ( B > o ) « 
tll«Jl 
«K» p„ » *»iwi V 
IPX ^ P j ^ v»a w«» B T-« 
« T ' V S J " o i w •• M—m w'WHiii—mWiiiiniwii ii •» imiiiwyinawi—iwini i«i mii in m < i MIWI—n , 
a 
( i i ) mr n 1% ana '^  i »# 
j j f f l f 5. Lit aw |w|. I f W(w) > c S L for « 2 1 « 
**a«4 
( 96 ) 
thou f0r w > I , a(ii) > z —31 • 
P. 
X u^of iff 8dlBillf»T to ttm proof of Im^m 4 almtt* 
thou 
yreof« Tor 
11^ 19 Q 0 # 
Bttt 
^^ a* V l * % ^ Vx ^ '^*';^ ^ 
2a 
2tt , \ 2m « 
0(1). 
( f t ) 
mtm^ tht rsmxlt. 
tbat 
|rg££. ijicre iti mtm co&«t;?nt M such ttt tf for all 
a 2 I t 
(fiven anjr tifia with w ^  w ^ X, le t %h% lat«g»r t b« 
OlioeM 1 ^ oonoieitt X 00 tbat ?^ » ii, tbmn 
(98 ) 
M^S 2^. 2 ^ . «a i 3^ < i > «; '»y' 
as r«Qtiir«A« 
r 
C5#4 . * ) 2fgy » «^5C ^ ) , 
^f.cf» lb© routtlt til' t 'IL. i^ pftritii^ AneriRping 
i s trl«»ial.Ct^if fiJtM Mt (t-i-^D ^u V^VM '^^  ^ ^ inereeeiii^ 
f^ tiiGtlon of t" J B^^  • wfe»» w« Inereait t t w«s a^ In •sttra 
%«r»i ) , m i»"a«r to proiwi (5,4.4)t w« irit« (*?.4«3) in » 
diff«T«fi| font, Ipr %hom terne in ttm mm (5*4.3) f«r wiiicli 
« > I r. oUna, » . »*«tlo« iv r.plaol«« ^ * , T-M. <« rtll 
th«ii havi %«• t«rB0 ia p F ttft m^ M < | T« en 
( 9f > 
of eoBTM tlieee t«rMi ooonr enly »l>^ ftA T i s &^n) is 
(5.*.6) T ^ - ( 2 f « ^^^ ^n^Zt-H-
(Hsre the fiaeh wmnn tk^t tbe tcr« .a «• t i^ laoltijauieft lay 
I f M in OOAy 
i i » 2 £ | ] i - l , so that 
%y C5••• ! ) . a«8 
itt aar oaM. Alsot 2r«>M^ 2 (r<*|i/2])rSe tliat 
( 100 ) 
iiMi«t ^ C$«4«6)t 
(5*4.7) f^ • 0 Ur^St) S* ^ r ^ n ^ r # 1 U 
If we put • " 0^2]t tli»R o i • i I • Alauf i» mln9 
•f V ecenrg aare than tviee In tti« mm. (3Ami)9 m tli»t, 
cnwpalriiig (5«4,7) «•»« CS>.4»5)f w© d)»dte©« C5#4«4). 
1 1 j > ' _ 
( i t ) ii?5lfor*ly In » 2 ^ -jj ''» 
ttunif 1 ^ w ^ %9 
SSJUtl* ^if H(w)» D<w) for tlm flttnurfttor und 
d«aB«|jMi%«r in tli« txprMfllon i^ (w)« amt, vitli ^ui astfttioa 
( xm, ) 
• f IMBUR 9 
*• «»lf/ir 
TNI ' 
% X«m{i« 7 and 9 | IL l 8 UotitmBing B.JI& (5«4»4) holds. 
W.I -r/w 
Altto^'^y r«!!«m Sf there l e a X > o mc^ thf«t ( J « 4 « ? ) holiA 
I { \ Vtefti 
aetti I t iQ i^e i ly w r i f i t d that 
a a i i t tli«refd£-e feU«iP8 lAiat 
C5,43) S(w) • 0 ( w H^  ) 
il#Kt« t»y I^ emaa 5(11) (^ »A hy I«WIR S» 
( 102 } 
p«^, ml !>•» y^a ^ ' ^ 
(^ 
^m m u X 
r 
fbr Uieeo terse ia tli« mM (5.4#1C) f^r mU.(^ '^  *^  1 ^ • 
( 105 ) 
• • • T (r •?»«)-
X X 
s ^ 
f o r l ^ M i l n r - a M ^ ^ t ' J a o f c y (5.4.5) «fMi (5.4.4) 
"•r '- ' ' ' ^ i ./< I , '^ '* ' - H 
(5.4ax> 1 c.r tsj.« 
la particidt^rt tor t ^ | « f^t^  *fc©tt ftpplioatien «f (5.4.4) 
Wf toy (5 .4 .9) 
H(w) 2 C mmmm , X: 
F. »«3L | « ^ r i « ^ 
(5.4,12) 2 ^ 
( 104 > 
m* r«wilt follows fttoBoe tmm ($«4«e) aiiA (5.4«12)* 
^^ «waii U , If ( i ) t m^ in miaiiAtJlt i^»9||{ 0 AIIA 
(11) ^1^^ C 8t, thos r Bjj l» itb0Qlat«1j eojnmriE«n«« 
Tho l«SK»s 1« •qulmlent to ei theoron of Hmtt C|]to]» 
^tj©ro« 1 of h^Eiad and laldlimii C[7lf e^ « aloe &€!)• *• 
SiV® litr® Ite rttoet for 68«Bpl«leii«»» 
",^  a so %M follosdJng mlt©r»jtj.v« feflJiitJUjia for iJfPuJ* 
oiussatxll 1^« 
Lot 
j ( i i ) m iiiiffll ^ *v • • •*'"* 
'"""" •—" • 
•• -vo 
thon ttio oonaoiioo foj^ ^ t or ttio oorioo i ft,^f will bo mHi 
to bo OBMBOblO i^»P||i i f 
/ M (8)1 4o < •• . 
• 
( 105 ) 
ana ttet H i« a positing i«i«g«r« % natog %• axprtsstoa 
whiob toflirs a(w)t i t la 8ttffioi«iife to ptert tliet 
H j » 
*• mt » 
IP*! P^l^ 
tli« T9mAt foUewt. 
^ iKTlte 
•i i ^ • 2^ • 
( t06 ) 
fi 
* » r I J Co) I a®«« oCi)f 
sinoA y a_ ist? t^oaable f^fi^^U «lt«f ©iacet l>y l^ram t^ 
t j ( f t / N t <»i«i>>*iwiwiii»iiwiiiiiiii»iiiiii>i'Mwiiiiiiiwii¥<>iiiiiMriii|iii«iiriiiiii>niiiiM>iii|ifUi imi i mii ijrii IIII»IIIII<IIIKI» 
w C r. f^tT^/'^f 
w« liavt 
I ^ J K J IMUt—•••• l I l l l l lWIWHIHl l l lWiWll i l iWMilW ll>l[lllliil«llli|llll|iilil M IMWIHH H i l l nil I W W i m i n l i n — I t ^ ^ 
C lot ) 
in wi l l—wi Hull •twiwim nil— m\tJSiS»mimmmmimm''i»i'''*mm ((faf i « • • J* • « • • • i>ii" wiwSlf III IiliiiiiwSili 
•ir/w ^ 
n^C £ F - e ) 
i»»o 
and 
2^ 
. ^ ^ , 
ispia*! F|^^ r»i»*t V*JI It " I H l 
«*-%• iw 
«^C *: ^•v/ir^2 
v*o 
'j> 
VI «««• ••lllWlii Oil «IHMIWIK'IIWI»I|»IHII> H IHlll I t 
w 'iHL <»« C •^  ^V "^'''^ ^ >^ 
/ t IJPX P J J ^ rwm-l, AK 
•v/w 
I I I I I I IHMWlHWI—KtWl l l—g« 
L 1* £^ ^ 9 
-y /w 
a-4 - T / W 
iwii immii i n — w n i H i * — H M — 
•Vw 
( 10ft ) 
9 m TmX ^n 
t » 2 mil P i»4. 
a** w^A 
£ Py • 
«*H •i l l lNMI* 
X P ^ « 
^w/m 
£ P « 
T»Z sml P. »"% 
A4. 
«<»ifA 
r«2 »*t Pj5^ 3L »*l. 
* V 
- i r ^ 
p^Cl- e * ^ ) 
( i W * ^ ^ ) S P- • - • A 
r 
< X I A \ I — """• """"' 
p. 
*vA 
i; p^ • 
( 109 ) 
n ( ojr 14RSBA D/ 
i t < 
%f hsnpoV^999»0 
ikffiiMjg 
s 
t» IHlim w iimaWi— •mm wntmummimitmi'limm 
%' f t *» 
V )• 
•"*© 
I • "* % r^  * 
r 1« e 1 
tnmiiilnin>im><ii|>»»«i nwtmii i n 
L } F^ t •»V/lK 
s • • • »] 
I «|MMM<a MMrMHaWMWIft 
• V / » 
£ p^ i f - ^ A 
< £ I -^  t}. I i: 
1*1 BP«r P »*a £ Py • r*A 
C uo ) 
4 * E I ^ %» I «iM«>«i>*i»«»i||illpiiililn>i»«<iiii ••iMi>iii«i»i<iww«itl«»»i«»"iWi>i|l>»> 
i 
ii*# 
I? - fm^ ^ 
€ «- I A "ly. I ,m»M»iiwiimii,.iiiiiiwm, 
^•^it 1 ^ 
*'. V T» P 
^ i /V ^ { r'v nf—r— r" nirT ' 1 i " " r i "•Tr'nunwniiiumwii 
8 - J} - — • 
^ * **^ lA - -^A 
MailllMMMIMM»«IIMI 
( ni ) 
X 
^^r& J- ai^ J- are BuitaMe po^timi etsnutsuita* 
auis e0»pXot«ii tSm proof of 'Hi«©re« I» 
lh««rsm B iB ehtnism^ 1:^ oosifoiiiliiif the reettltii of 
Ibeorttt 1 aii^ lamm lt« 
fli»»r»!9 :$ i0 obtaijMid fr&m 1feeor#ii 2f 1&7 »B appeal to 
Obft|it«r f% 
A Hofs OK MS imwsion RmAtios mr^mv 
follow tho dofimtiona aM notsitloiie Gonsw nins i^»Pf^ » ^ 
(C«a)«*iBiitliod« ae glvea in idHRpter JII# 'fbcot r^ts few noro 
i»tr»tieii« whlfj^  nr® as f{»Uows« 
>-trott.'^ at,we writ» 
A 
i^vro e^ io aefinod as 
HP"© l HPO J 
m 9lm hmft iwm [29]) 
(€.1.3) •» - J . •n-k k^ *k 
9r {^B] t U » «• flMMn tHat ^pA Mloago ^ tli« OIAMI 
( 115 ) 
of mqnmaoma aGtlnfjrlns tht oondltioii« I 
L * J 
A * 
(u) j . ~ . V 4g MHfe33SJ^t sal 
^a 
F«_- p. 
(ill) F, « • • • <mmmm m 0 ( " J f ) » 
sfttlsf;rlns tfee eonditioBC (!) fiM <11) '^lv»ft J^IOW, 
6«2« OoJiQcrnliig ttm Inclaalon relations t»tttw««ii th> 
nethoAs C^ f^Pg) aoA (0,a) a aniiJbcr «f rveelts limvi hmu glir*m 
^ Uasr43r |22] and othtrs, 3IM aim of th& pr«o»ii% oli«pt«r is 
t» jroira HIS fi^Uinriitg BMI rstit lt i s this Hm^ 
f f H ^ f (RfP||) C (Ot«>« 
6*3* «• iMMd mm totXcmins l«mm9 fw tti* proof of oar 
( U4 ) 
ttl#Qif*MI« 
i£t i^alMsgl^ 
^r£gf» Suppest tbrcmglietit that ^n^^* ** * ^ * ^a 
l0 ;)d&»4ee]r^aoiii|U fh«% for v < 2nf w* feairt clt^Tly 
^t^a < fjit ao I t^ t tli« eontriltttloa to 1^ « AIM on tli» 
l * f t «f (6»5,1) of those terns witli • < 2a dhioo not oxoooA 
p E -«iii iiwi «• 0 ( « f ) « 
* ipia vCwl) 
Boaoo, i t aolcto no Aittemntf to tb« mliditsr of (6.5.1) I f 
( U5 ) 
we mi% tHe temm tultli •<2a,Btt«IJir • ^ 2 B » » 2 1 « 
w« ae« tUnt • ( • • I) U t s btttm ii two pe«itiT» eoAstftSl 
miltlpliwi ot (iMi)^f n^d tkius It vmk^a m eiti&rmmw to 
lh« falidilEy- af tbe •quatlon if we replaee the AewBlaater 
Iqr {v»ii)*. cai^ n^ging ttie notation t^ y replncliiT IF-H t>y •§ we 
see ttir t (S.3«t) l0 equimilent t© 
P F 
^S£3* HE. E HT^asUB mm^m. [%] 
F 
aliS 
it»e ^ A 
ft'.eif. Flret, eap|»eee that (6»5*2) helde, ^ritiiig F^ 
for tlie eti» en h^e left of (6»3«€ )^f ^«re le a eeiurtaAt If 
eoeh tliett fir el l a ^ If 
( U€ ) 
ttaftt i 8 %0 Wgff 
( 6 . 5 , * ) M^  F^^ ^ (llj^*l) F^, 
1^  
JR 
r 
KTUten as 
C6.3.5) 
» 
< 
n 
I t follows aConot tbatf ttniforsay ia X £ k Jg » t 
(6.3.6) F^ « 0 C a" *^ \ ) • 
m parUeular, tikkliig k as flxsdf 
Ce.J.T) \ » 0 ( a* ) . 
SIMM 
( U7 ) 
<6.3.8) 
It follows HbusM 
C6,%9) 1*0 n( n ) . 
Bowf slnoe *» , « « « • • « • , C6«?.3) Is nm.ffec%»$ IT 
«• #]iit the ^m-m ir «• o oft the Ifcft, By v6«5«2) ( -iisd th« 
def iB i t ioR ©f fjj)» 
n 1 1 r n 1 
I - I ft i • ! } 
1F*J» 
(t>y C6.3«6)) 
7iw« (i*?*?) beld«« 
^ui •»• on nm l«ft of (6«5»9)f th»u tli«r« ia a oeiisl&iit I. 
•ttoli thaty f«]* ^11 n ^ l ^ 
( 118 ) 
% i i ~ • ^•«^^i i*Vi>» 
that i t to m:f 
C6,3aP> cj^(i..Ji-l) ^ ^ • « V l . ' 
1 
"ttp f^f«t fiR ve ®iy» tto'i It > 1 nnti ^frllt T •» y t ao that 
o < r < 1, th«a (fi,5,l^) w»r ^ f i t ter! ts 
•.%©aet, uisifo^ i^sly l a 1^  i *s i J^  t 
C6,l.n5 :i^» c C 11?^  .r^ Gj^), 
IR p?^ti0el*-T, taklAg Ic ae flxedf ?<# 9^% 
(6.5.12) \ i 0 >f • 
nftisrtt e la Fs pesltiT* eoitatfrnfef and fe»»o©» by (6.5.3) 
IHf 
(e.5.13) P^m t> i A ) . 
c in > 
ii«iie« 
'T 
0 ] • - >: v y V (6.5.X1) 
*a ^ * 
1^1 * 
clue©, 1^ the ^ f i « i t i o » et a„ and ' ^ « f a c t tl3k"-| p^, i s 
Thtts (6,1,S) fcut^s* 2bif! |r6V©» t h t Xetwri©, 
g y ^ | . 01X10 Oft « m thtat 
x » r < « < x i 
( 120 ) 
•lur« r i e %h9 laat ea S»f$M»& in tlit proof of 
Itt fi«« ttf Loana If It le • m n ^ to prove tliat 
(6.3.14) £ «MiMMIM 
*»»0 P-
0 iJs^y 
Hiy partial gnmatloiif tli« mm an %h» l e f t ef C6«3«14) i« 
eqwl to 
t«r» • » e in tto i»ai Oft tlw Ti#% »f (6«3»15)# T^ C6#3»U) 
tti& rttat of the sun icr 
o[4 
« 0 ( B I}^) 
P-
(sine© «*r > 1) 
(1V (6.3.3)) • 
fliiB o«^pl«t0« 1^ « proof of tlLO loano« 
( i n ) 
aefinltioii of a^  wtoA t^ » and C6«l«5)0 «• ^ir« 
^ 1 a «•!. 
1 a flp-4 V 
tt 
***^  AZ iP"k ii*iP ^'^ 
1li«ity la afTdof to prev* tlie theoroa* It i s 9mu^ te alwv 
that ^M traat^orantioa C6.4.1) i0 7«|^lar, i ^ e t l y , «• 
6t»«erv« tb«»tt if i^* i (fl^ l^ a)t th«& ^a " ^ ^^^^ ^^* ^^ 
ij^» 1 (aU n). 
a 
( 122 ) 
%xt« ilie* W tiypotHiVBlg ftnft K t^lnffstts Okmtstwm {em [22], 
fh« 22) 
* I «ii I < * t 
ana also since A^  < X t t t follm-fe m t . for flwift It « 
(6,4*3) .^ ^ I «*^ i** "^'^ ^^ * 
ii{m« write 
IK. 5 i f « • r. (A -A )c«.fc>-
J 
V* ^ 
( i«5 ) 
w tbat g ^ i 0 . H«j»« 
I'^ iOcJ i ^ V ^ * l%ti • *rik - %c 
« gfej^ - aj^« 
mil»» In view of (6*4,2>t (6.4.5) wll^ f^Hiw If w# r » w 
(6,4,4) S 1i-lc» 0(1) ' 
>*^ A5 I»HI i^k ^ ^ 
1?„ ft a** 
A M 
• 0(1)^ (1V I « « » 4) 
l l i i t ooppl«tff« tut proof of « » tl»ore«. 
Qluipt«r m 
!••© 
(T.X.I) p(t)i« ., p^3i* 
and 
(Ta.35 ^^ (Jt) • P„W /p(x). 
If ttie B<rrlt0 on %hB rl^lit of C7*I»£) i s Qowmr^mt 
l a tli« r l ^ t op«ii iAlcrv«'l j^fl)* ^M If 
X • • l - O 
( la ) 
«• My that %h» m"f» t m^ or tit<^  iMiqit«tts« I t^j in 
?»'tioulfir oanes of tbls iMtho^ ^ <if eusemtkHity tar« 
(a) the Ahol mthoA t whtii p^i» f»r all » I 
(!}) the (A|^ )<iM8<»thod S i»h«ii 9^ i e glfeii ligr 
«P0 
7«2« SQ^ SNi@« that fix) 18 a l«heiiip« l&t«9riihlt funotina, 
with p«rioa 2K« X«t 
% 
(7*2«1) f(jE)^* i^* i: Ca^  096 UK 4 h^ «la iix>» £ kjin) 
}m i t s f!»ttri®T weirimm, fixXm i^t «• «rit« 
( 19$ ) 
7«3. In & r«e«At paper Hslang {2fl lias i^ {^»1JL«»4 tits 
(2«}«o»t^d to fwrUr mrimi and •stftUlabvd tim tollmrim* 
(i) / 1^  M |<te • o(* loir -)t C t •* • o )i 
0 % 
& 1 » I. 
t tt * 
Bn t - • • 0 '•''Of mn!f arM-tt'^Tf &» e < £ < is , ttmn tfee Foorltr 
series of f(x) i e ouiBHiRbtt C^ -) to ® at j^« 
%t ttiboequontly I^ada [3CI i i^^ved tipoa HioorMi A and 
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